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ABSTRACT 



The United States Training and Employment Service 
General Aptitude Test Battery (GATB), first published in 1947, has 
been included in a continuing program of research to validate the 
tests against success in many different occupations. The GATB 
consists of 12 tests which measure nine aptitudes; General |Learning 
Ability; Verbal Aptitude; Numerical Aptitude;* Spatial Aptitude; Form 
Perception; Clerical Perception; Motor Coordination; Finger- 
Dexterity; and Manual Dexterity. The aptitude scores are standard 
scores with 100 as the average for the general working population, 
and a standard deviation of 20. Occupational norms are established in 
terms of minimum qualifying scores for each of the significant 
aptitude measures which, when combined, predict job performance. 
Cutting scores are set only for those aptitudes which aid in 
predicting the performance of the job duties of the experimental 
sample. The GATB norms described are appropriate only for jobs with 
content similar to that shown in the job description presented in 
this report. A description of the validation sample and a personnel 
evaluation form are also included. (AG) 
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FOREWORD 



The United States Training and Employment Service General Aptitude Test 
Battery (GATB) was first published in 1947. Since that time the GATB 
has been included in a continuing program of research to validate the 
tests against success in many different occupations. Because of its 
extensive research base the GATB has come j to be recognized as the best 
validated multiple aptitude test battery in existence for use in 
vocational guidance. 

The GATB consists of 12 tests which measure 9 .aptitudes: General 

Learning Ability, Verbal Aptitude, Numerical Aptitude, Spatial Aptitude, 
Form Perception, Clerical Perception, Motor Coordination, Finger Dexterity, 
and Manual Dexterity. The aptitude scores are standard scores with 100 as 
the average for the general working population, with a standard deviation 
of 20. 

Occupational norms are established in terms of minimum qualifying scores 
for each of the significant aptitude measures which, in combination, 
predict Job performance. For any given occupation, cutting scores are 
set only for those aptitudes which contribute to the prediction of 
performance of the Job duties of the experimental sample. It is important 
to recognize that another Job might have the same Job title but the job 
content might not be similar. The GATB norms described in this report are 
appropriate for use only for Jobs with content similar to that shown in the 
job description included in this report. 
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DEVELOPMENT OF USTES APTITUDE TEST BATTERY 

FOR 

Welder, Combination (welding) 812.884-014 

S-126 



This report describes research undertaken for the purpose of developing 
General Aptitude Test Battery (GATB) norms for the occupation of Welder, 
Combination (welding) 812.884-014. The following norms were established. 

Minimum Acceptable 

GATB Aptitudes GATB Scores 



S - Spatial Aptitude 
F - Finger Dexterity 
M - Manual Dexterity 



85 

85 

80 



RESEARCH SUMMARY - VALIDATION SAMPLE 



Sample: 

The validation sample was comprised of two subsamples: 



Subsample I - 33 male welding students enrolled in two vocational 
schools in Washington . 

Subsample II - 51 male welding students enrolled in a college in 
Texas. 

These studies were conducted prior to the requirement of providing 
minority group information . Therefore , minority group composition 
is unknown. 

Criterion: ^ 

Instructors ratings. 

Design: \ -n : v ■ : ; . 



O 

ERIC 



Concurrent (test and criterion data were collected at 
same time. • 



approximately the 






4 



Minimum aptitude requirements were determined on the basis of a job analysis 
and statistical analyses of aptitude mean scores, standard deviations, 
aptitude-criterion correlations and selective efficiencies. 

Concurrent Validity; 

Phi Coefficient = .62 (P/2 .0005) 

Effectiveness of Norms; 

Only 63% of the nontest- selected students used for this study were good 
students; if the students had been test-selected with the above norms, 

87% would have been good students . 37% of the nontest- selected students 
used for this study were poor students;if the students had been test- selected 
with the above norms, only 23% would have been poor students . The effective 
ness of the norms is shown in Table 1. 



TABLE 1 



Effectiveness of Norms 



Without Tests i With Tests 



Good Students 
Poor Students 



63% 

37% 



87% 

23% 



SAMPLE VALIDATION - VALIDATION STUDY 



Slzej 



N = 84 



Educational Status 



Students 



Educational Institutions; 



Subsample I - Students were enrolled in the Takoma Vocational 
and Technical School, Takoma, Washington or the Spokane Trade 
School, Spokane, Washington. ... 




Sub s am ple II — Students were enrolled at Del Mar College, • -m ■ 
Corpus Christ! , Texas. 
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Selection Recadrements: 

| Age: At least 16 years of age (specified by Washington institutions) 

j Education: None Specified 

Tests: None Specified 

F ’ ' 

Principal Activities: 

The job duties of the occupation for which the students were being trained 
f\ are shown in the Appendix . 

V • . ‘ ' . / ; \ ‘ 

Minimum Experience : 

All students in the sample had completed at least 90 hours of class 
instruction. 



* 

r 



( 
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TABLE 2 


Washington 


Texas 




Mean 


SD 


Range 


Sample 


Sample 


Age (years) 


24.9 


6.3 


16-45 


.362* 


.036 


Education (years) 


10.5 


CO 

• 

r-l 


6-15 


.184 


.168 



EXPERIMENTAL TEST BATTERY 



All tests of the GATB, B-1001, were administered to the Washington 



samples during 1952 . The B- 1001 scores .were /converted 
B-1002 scores . All 12 tests of the GATB, B-1002A, were 
the Texas sample in 1957 . . / 



to equivalent / 
administered to 



CRITERION 

Sub sample I: Special rating instructions and forms were prepared to obtain 
ratings since students in the sample did not have equal amount of class 
instruction. Raters were asked to eliminate those students who did not 
have enough class instruction to demonstrate their ability in the course . 
Then, the raters were also asked to rate students 1 , in terms of their 
progress in the course, not in terms of present achievement.;/ Rank order 
ratings were made and the students were also categorized as above 
average , average or below average . 
two-week interval . 



Reratings were obtained sifter a 
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The two sets of broad category ratings were combined to produce the follow- 
ing groups and numbers of students in each group: A = 9; AB - 3; AC and B = 
8; BC = 6; and C = 7. For computational purposes, the broad category 
ratings of A, AB, AC and B , BC , and C were converted into quantitative 
scores of 62,* 55, 50 , 45 , and 36, respectively. 

Subsample II: The criterion consisted of instructors' ratings of the students' 
ability and progress in both class and shop work. The ratings of each of 
the instructors were combined by grouping all the students rated good, 
average, or poor in their respective categories. This resulted in 14 students 
being rated good, 19 average, and 18 poor. For computational purposes, the 
broad category ratings of good, average, and poor were converted into quan- 
titative scores of 62, 51, and 39, respectively. 

Criterion Dichotomy : 

The criterion distribution was dichotomized into low and high groups by 
placing 37% of the sample in the low group to correspond with the per- 
centage of students considered unsatisfactory or marginal. Students in the 
high criterion group were designated as "good student:?' and those in the 
low group as "poor students." The criterion critical score is 50. 



APTITUDES CONSIDERED FOR INCLUSION IN THE NORMS 





Aptitudes were selected for tryout in the norms on the basis of a qualitative 
analysis of job duties involved and a statistical analysis of test and cri- 
terion data. Aptitude K which does not have a significant correlation with 
the criterion was included since it seemed to be important on the basis of 
the course description. Aptitudes N and Q which have significant correlation 
with the criterion were not considered for inclusion in the trial norms since 
them was no other qualitative or quantitative evidence of significance. 

Tables 3, 4, and 5 show the results of the qualitative and quantitative 
evidence. 
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TABLE 3 

Qualitative Analysis 



(Based on the Job analysis, the aptitudes Indicated appear to 
be important to the work performed) 



Aptitude 

G - General Learning Ability 



Rationale 



Required for learning and understanding 
the subject matter in the course . 



S - Spatial Aptitude 



Required for visualizing three-dimensional 
objects and for reading and interpreting 
blueprints and layouts . i 



K - Motor Coordination 



Required to make effective use of hands 
and arms in using welding equipment . 



F - Finger Dexterity 
M - Manual Dexterity 



Required for fitting component parts 
of assemblies together. 



Required for rapid handling of pieces 
to be welded. 



TABLE 4 

Means, Standard Deviations (SD), Ranges for the Combined Sample, and 
Pearson Product-Moment Correlations with the Criterion (r) for each 
Subsample for the Aptitudes of the GATB N = 84 
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(Washington 


P. (Texas' L: 


Aptitudes 


Mean 


SD; 


Range Lbi: 


Sample) 


p-i Sample) 


G - General Learning Ability 


' 95 




55-132 ;U 


ft y'105 


; % j-‘ • ; 

;,->.'379**vi*> 


V - Verbal Aptitude 


88 


is i 


56-126 


p i;?iw’054:;; : rtt? bn 


;.fei227f-iV.:b?i 


N - Niunerlcal Aptitude 


i 94 


ii 17 :: 


44-127;; 


. pil 60 ,r 


; i .. . 287*:: 


S - Spatial Aptitude 


n 105 


16 


61-137 i ; 


f ; ;-r. 1 57 ; ; ,-,%••• ; . 




P - Form Perception ; ; ; 


•:-v;;;9 7 - 


;rl7r%;b 


j, 55-141 


: ; %209 u 


; .463** ■ : 


Q - Clerical Perception 


r ; ?-: 88 




?! 49-127,%; 


V'i;%123:;i!.r 


%b.‘440**:;kV: 


K - Motor Coordination 


95 


19;:%; 


• 45-rl38.'.: ; n 


;l b. 2 69 :j:.P “i 


• .209. , , 


F - Finger Dexterity '•= 


HijlOO/nu 


18 i;;% 


50-142 V 


604** u U 


;579** r* 


M - Manual Dexterity 


1^,100;^^ 


jLlB’-Js’-fei 


> 55-146 . 


i •: , :»:518*,. : 


: ri.725**' • *; 
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Significant at the .05 level 
** Significant at the .01 level 
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TABLE 5 

Summary of Qualitative and Quantitative Data 



Type of Evidence Aptitudes 





G 


V 


N 


s 


p 


Q 


K u 


: , ; F: 


Qualitative Analysis of 
Aptitudes Required ;i . . >.. 


X 






X 


:\5 ■ ' '■ 




X 


X 


Aptitudes' with Relatively 
High Means * ! ; 








X 




O' 


■: • * V’J •: : i 


X 


Aptitudes with Relatively 
Low Standard Deviations 












7 






Aptitudes with Significant 
r (Washington) 

Aptitudes with Significant .. 
r (Texas) 
















/■ 

X 


72 L 


•r ;’ U " 


X 


X 


X 


X 


r 7 


7 : .; i 7 

X 


Aptitudes to be Considered , 
for Trial Nonas 


; N'g ' 1 


- : 




[3 ' 

s 


p 




. 

K 


F 



=.l •.:!■! 



DERIVATION AND VALIDITY OF NORMS ,, 



Final norms were derived on the basis of a : comparison of the .degrees to 



!>'•'•<! : r ; '..7 { 









which trial 



norms consisting of vairiOus combinations of Aptitudes G, S, F 

F and M , at trial cutting s core s , were able to differentiate betw e en the 
of the -sample^cohsi^erecl good students and the 37% of the sample consid' 
poor students . Trials cutting' scores atfive— point intervals approximately 
standard deviation'below the mean are tiled because. this willellminate a 
one— third of the sample with three— aptitude I norms J jFort^o— aptitudetrlai 
norms 7 minimum cutting scores? of; slightly more than one standard' deviati 
below the mean will .‘eliminate about one-third ►bf the sam^re'; fOT f our-aptJ 



trial norms /cutting scores of slightly less oiie .... . ... . 

the mean will eliminate about one —third of the ' s ample . The ; Phi 



was used as a basis 





^ ipa 

' v**®? t'* 1 i 






norms-; 1 ;; xxj 



for the occupation: of AVelder/Combination (welding) 812.884 — Ol^iwas 



provided by norms' of S-8 5, F-8 5, and M-8 0 . -The validity of ; liiose jnbrms 
is sliovm in Table ' 6 and is indicated by a Phi: Coefficient of- : 1*62 ^(statistic 
significant at the ^ 0 00 5 ; level) f;j 
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TABLE 6 

Concurrent Validity of Test Norms 
S-85, F-85 and M-80 



Nonqualifying Qualifying Total 



Good Students 


Test Scores 
7 


Test Scores 

U6 


53 


Poor Students 


2k 


7 


31 


Total 


31 


53 


8U 


Phi Coefficient (0) ■ .62 
Significance Level ■ P/2 <T .0005 


Chi 


Square (X^) •» 31-9 
y 





DETERMINATION OF OCCUPATIONAL APTITUDE PATTERN 

The data for thi s study met the requirements of incorporating the occupation 
studied into OAP-U7 which is shown in the 1970 edition of Section II of the 

for the General Aptitude Test Battery * The OAP-U7 norms of S-80, F-80 
and M-B5 yield a phi coefficient of .1*9. 











